The localization of nuclear exporters of the importin-beta family is regulated by Snf1 kinase, nutrient supply and stress.
In the budding yeast Saccharomyces cerevisiae, four members of the importin-beta family of nuclear carriers, Xpo1p/Crm1p, Cse1p, Msn5p and Los1p, function as exporters of protein and tRNA. Under normal growth conditions GFP-tagged exporters are predominantly associated with nuclei. The presence of Snf1 kinase, a key regulator of cell growth and a metabolic sensor, controls the localization of GFP-exporters. Additional glucose-dependent, but Snf1-independent, mechanisms regulate carrier distribution and a switch from fermentable to non-fermentable carbon sources relocates all of the carriers, suggesting a link to the nutritional status of the cell. Moreover, stress controls the proper localization of GFP-exporters, which mislocalize upon exposure to heat, ethanol and starvation. Stress may activate the MAPK cell integrity cascade, and we tested the role of this pathway in exporter localization. Under non-stress conditions, the proper distribution of GFP-Cse1p and Xpo1p/Crm1p-GFP requires kinases of the cell integrity cascade. By contrast, Msn5p-GFP and Los1p-GFP rely on the MAPK module to relocate to the cytoplasm when cells are stressed with ethanol. Our results indicate that the association of nuclear exporters with nuclei is controlled by multiple mechanisms that are organized in a hierarchical fashion and linked to the physiological state of the cell.